Climate Variability, Hydrology, and Flooding @/

Introduction to NASA Remote Sensing Missions,
Earth System Models, and Data Access Tools
Relevant for Monitoring Climate Variability and Flooding
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Earth Right Now

Your planet is changing. We're on it.
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Objective

To introduce NASA satellite missions and Earth
Science (ES) Models, and Data Access Tools used

in this Training on Climate, Hydrology, and Flood
(CHF) Monitoring
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Outline

= Geophysical Quantities used for Climate,
Hydrology, and Flood (CHF) Monitoring

= NASA Satellite Missions for CHF Monitoring

= NASA Earth Systems Models for CHF Monitoring

= Data Search, Access, Analysis, and Visualization
Tools - Focus Giovanni
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Geophysical Quantities Used for
Climate, Hydrology, and Flood (CHF) Monitoring



The Climate and Hydrologic System
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Changes or

‘@' .&l @obr rachation
errestrial

H.C. N2, O; radiaton
CcO,. O, m
aerosols Atmosphere-land

. coupling e ﬁ
Ny Atmosphere-ice \ \</\
7> coupling \ \\\ Wind stress

: S A Heal  {precipitat
A LS ]t exch'.mgcl\ i °"ﬂ
P i qu:oraﬂon

; et-,ocmrﬁl'- '

Changes >f & coupllng
AMASPheric COMPESHON o e of land fcnhrcs ~— @
\ c

orography, wagetation,
abado, elc

hanges of ocean basin
shape, salinily, etc




Geophysical Quantities and Units
used for CHF Monitoring

A Solar and Terrestrial Radiation (Watts/m?)
d Surface Temperature (Celsius or Kelvin)
3d Rain (mm/unit time or kg/m?/s)
3 Soil Moisture (m3/m3 or g/m?)
d Snowl/lce (% area cover, mm/hour)
d Terrain (vertical meter)
3 Ground Water (m3 or km3)
d Land Cover (Type of Land, e.g. water, forest, grass)
A Evapotranspiration (mm/s or kg/m?/s)
3 Run off/Streamflow (mm/s or kg/m?/s)
d Winds (m/s)

d Specific Humidity (g/kg)
A Clouds (% area cover)




NASA Earth Science Provides All the
Geophysical Quantities for CHF Monitoring

Solar and Terrestrial Radiation
Rain

Surface Temperature
Soil Moisture
Snow/Ice

Clouds, Humidity
Terrain

Ground Water

Land Cover
Evapotranspiration
Run off/Streamflow
Winds
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All these quantities are available from NASA satellite observations as well as from
atmosphere-land models

Quantities in green are derived from satellite observations

Quantities in red are from land and atmosphere-land models in which satellite
observations are assimilated <




NASA Earth Science Provides All the
Geophysical Quantities for CHF Monitoring

Solar and Terrestrial Radiation
Rain

Surface Temperature
Soil Moisture

Snow/Ice ) — :
Clouds, Humidity This training will

Terrain focus on these

Ground Water parameters

Land Cover
Evapotranspiration
Run off/Streamflow
Winds
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All these quantities are available from NASA satellite observations as well as from
atmosphere-land models

Quantities in green are derived from satellite observations

Quantities in red are from land and atmosphere-land models in which satellite
observations are assimilated




NASA Satellite Missions for CHF



NASA Earth Observing Satellites for CHF

TRMM: Tropical Rainfall Measuring Mission
GRACE: Gravity Recovery and Climate Experiment
GPM: Global Precipitation Measurements

SMAP: Soil Moisture Active Passive

Landsat (07/1972-present)
TRMM (11/1997-4/2015)
GPM (2/27/2014-present)
Terra (12/1999-present)
Aqua (5/2002-present)
SMAP (1/31/2015-present)

GRACE (3/2002-present)
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NASA Earth Observing Satellites for CHF Monitoring

Each satellite carries one or
more sensors/instruments with
specific spectral channels to
observe specific geophysical
guantities

Sensors most used for the CHF
monitoring will be described
throughout this training

Landsat (07/1972-present)
TRMM (11/1997-04/2015)
GPM (2/27/2014-present)
Terra (12/1999-present)
Aqua (5/2002-present)
SMAP (1/31/2015-present)

GRACE (3/2002-present)
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Landsat (07/1972 — Present)

http://landsat.gsfc.nasa.gov/

Continuous mission with multiple satellites, Landsat-1 launched in July 23, 1972

= Near-polar orbit, 10 am
equator-crossing time

= Global coverage

L= T = July 1972- Present,

i

16-day revisit time
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TRMM (11/1997 — 4/2015)

http://trmm.gsfc.nasa.gov

TRMM stopped — .
collecting data in April 2015 |2 A non-polar, low inclination orbit

Revisit time ~11-12 hours, but time
of the observation changes daily

a2 There are 16 TRMM orbits a day
covering global tropics between 35°
S to 35°N latitudes

2 Sensors
Quantities: o
Surface Rainfall Precipitation Radar (PR)*
Rainfall Profiles TRMM Microwave Imager (TMI)
Latent Heating Visible and Infrared Scanner (VIRS)

Important Note:

TRMM mission was terminated in April 2015 but near-real time TRMM-calibrated rainfall from other satellites are available until GPM
data become available in near-real time

TRMM data from 1997-2014 are widely used for weather, climate, and hydrology applications and will be used in this



GPM (2/2014 — Present)

http://[pomm.nasa.qov/GPM

GPM near-real time data will be available in
2016

a Non-polar, low inclination orbit
with 16 orbits per day

o GPM observes global region
between 65°S to 65°N
latitudes

o Sensors:

Dual frequency Precipitation
Radar (DPR)
GPM Microwave Imager (GMI)

the area covered by three TRMM orbits
[yellow] versus orbits of the GPM Core
Observatory [blue]

Quantities:
Surface Precipitation (Rain and Snow)
Precipitation Profiles
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Terra (12/1999 — Present)

http://terra.nasa.gov

o Polar, Sun-Synchronous Orbit,
Global Coverage

o Twice-daily Observations 10:30 AM/
PM Descending Orbits

o Sensors:
e Moderate Resolution Imaqging
Spectroradiometer (MODIS)

Quantities:

Land Cover

Snow Cover
Clouds

Water VApor
Radiative Fluxes
Aerosol Information
Digital Elevation

e Advanced Spaceborne Thermal
Emission and Reflection
Radiometer (ASTER)

e Clouds and Earth’s Radiant Enerqy
System (CERES)

e Multi-angle Imaqging Spectroradiometer
(MISR)

e Measurements of Pollution in the
Troposphere (MOPITT)
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Aqua (5/2002 — Present)

http://aqua.nasa.gov

Local noon (ascending) AIRS CO at 500 mb on 2010.08.01.

a2 Polar, Sun-Synchronous Orbit,
Global Coverage

a  Twice-daily Observations 1:30 AM/
PM Descending Orbits

BIBLLEY5_suLLs838
Brovupnwwy TTTTZTTZTZ

a2 Sensors: i
e Moderate Resolution Imaging O i K N S
Spectroradiometer (MODIS)
e Atmospheric Infrared Sounder (AIRS)
e Advanced Microwave Sounding Unit

Quantities:
Land Cover
Snow Cover

(AMSU-A) Clouds
e Advanced Microwave Scanning Temperature, Humidity
Radiometer for EOS (AMSR-E) cO0,, CO, CH, O,

e Clouds and the Earth's Radiant Enerqy

Radiative Flukes
System (CERES)

Aerosol Information
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SMAP (1/2015 — Present)

http://smap.jpl.nasa.gov

a2 Polar, Sun-Synchronous Orbit,
Global Coverage

a2 Twice-daily Observations 6:00 AM/
PM Equator Crossing

o Sensors:

Microwave Radiometer
Microwave Radar

Quantities:
Soil Moisture
Freeze-Thaw State
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GRACE (3/2002 — Present)

http://www.jpl.nasa.gov/missions/details.php?id=5882

a Polar, Sun-Synchronous Orbit,
Global Coverage

o 250 gravity profiles per day

o Sensors:

Microwave K-band ranging instrument

Accelerometers

Global Positioning System Receivers

Quantity:
Terrestrial Water
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NASA Earth System Models for CHF
Monitoring
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Models Provide Value-added Information

Remote Sensing + Surface Observations + Numerical Models

Satellite
Data Surface
Measurements and
In-Situ Data

Numerical
Models
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Modeling of the atmosphere-Land-Ocean Systems

> Models use the Laws of physics in terms
of mathematical equations to represent
the atmosphere, ocean, and land
systems

Horizontal Grid
(Latitude-Longitude)

Vertical Grid i
(Height or Pressure) |

> Applied on horizontal and vertical grids
by using numerical methods

> Models use observations to represent
the atmosphere-ocean-land system at
a given time to deduce how the system
will evolve over space/time

> Models use physical/statistical/empirical
techniques to represent environmental
processes

21



NASA Models for CHF Monitoring

e
(Atmosphere-Ocean-Land Models)

> GEOS-5: The Goddard Earth Observing System Version 5

> MERRA: Modern Era Retrospective-analysis for
Research and Application

> GLDAS : Global Land Data Assimilation System

> NLDAS : North American Land Data Assimilation System

22



MERRA

http://gmao.gsfc.nasa.gov/merra/

Blends the vast quantities of observational data with output data of
the Goddard Earth Observing System (GEOS) model [1979-
present]

The Changing Observing System

07-Jan-1973 12UTC All data: 77098 observations 02-Aug-1987 12UTC All data: 550602 observations

e i 8o G Ya il 52" 998 AVSRVE_oDs/b500_swp_73.ana.obs.18730107_12z.0ds s o B AT S A 500_b10pS_8d.ana.obs.19870802_12z.0ds

Observation Locations Observation Locations
0 T T T

" 1973 - 77K Obs every 6hrs 1987 = 550K Obs "every 6hrs’

07-Jan-1979 12UTC All data: 325765 observations 07-Jan-2006 12UTC All data: 4217655 observations

Fél lat; all lory ev: all ki all ko all gox; all gch
s w0

| lev; all kt; all I ges; al all lat; all lon; all
ula)ausunlbglg67swp}'ﬁla‘llfédglﬁgi:grlngQ/EioDS/bGDﬂisij3.ann.obs.197501077132.055 /data/austin/tS_b1 UpSstabl2_JanU6/all” ods_workdir/dS_bl0pSstab2_jan06.ana.obs,20060107_12z.0ds

Observation Locations

180

1979 — 325K Obs every 6hrs 2006 — 4.2M Obs every 6hrs

Current satellite coverage assimilated in MERRA
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Global Land Data Assimilation System (GLDAS)

Satellite Based Forcing

GOAL: Integrate ground and
satellite observations within
sophisticated numerical models to
produce physically consistent, high
resolution fields of land surface
states (e.g., snow) and fluxes (e.g.,
evaporation)

Parameter Inputs

P "‘.‘.A_ 2 ¥ g
AL /
\ " PRECIPITATION /

1 2 5 10 25 50 100

AVAILABILITY: Output from 1979-

CLM (1°), and Mosaic (1°), and VIC
(1°), are available at
http://disc.gsfc.nasa.gov /hydrology/
index.shtml

Ass1m11ated Observations

- SLOPE

0 0.05 0.1 012  0.15 0.18 0.2 0.25 0.3

USES: Weather and
climate forecast
initialization studies,
water resources
applications,
hydrometeorological
investigations

present simulations of Noah (1/4°; 1°)]

Integrated Output

Soil Moisture

Evapotranspiration
Runoff
Snow Water Equivalent

Courtesy Matt Rodell,

NASA-GSFC

http://Idas.gsfc.nasa.gov/
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Quantities Available from Models for CHF Monitoring

MERRA 3-dimensional Winds,
Temperature, Humidity, Clouds,
Rain Rate ,Snow Mass, Snow
Cover, Snow Depth, Surface
Snowfall Rate, Evapotranspiration

GLDAS Multi-layer Soil Moisture
Evapotranspiration, Rainfall,
Snowfall, Snow Melt, Snow-Water
Equivalent, Surface and
Sub-surface Runoff
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This Training will Focus on the Following Geophysical
Quantities for CHF Monitoring

A Surface Temperature (Aqua/AIRS)
4 Rain (TRMM, GPM)
A Soil Moisture (GLDAS, SMAP)
d Snow Cover (Terra and Aqua MODIS)
A Terrain (Shuttle Radar Topography Mission)
A Land Cover, Inundation (Terra and Aqua MODIS)
A Run Off/Streamflow (TRMM)
ad Winds (MERRA)
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Data Search, Access, Analysis, and
Visualization Tools
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There are Multiple Web-based Tools for
CHF Data Search, Analysis, and Download Options

Mirador For Most CHF Data Access

Giovanni-4: Geospatial Interactive Online Visualization ANd
aNalysis Infrastructure

Selected Data Access

PPS-STORM: Precipitation Processing Systems - Science Team
On-Line Request Module (STORM)

Precipitation Data Access

NSIDC: National Snow and Ice Data Center and JPL Snow
Server

Snow and Soil Moisture Data Access

Reverb-ECHO Selected Data Access
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Overview of the Data Tools
-]

Analysis and/or
) . Data
Tools Data Formats Visualization
Download
Mirador HDF5, OPenDAP (can be converted to Batch
http://mirador.gsfc.nasa.gov ASCII, Binary, NetCDF) N/A Download
Visualization: Map, Time
Giovanni Series, Scatter Plot
htto:// Histogram Download by
giovanni q_s%lasa qov/ NetCDF, GeoTIFF, PNG Analysis: Time-averaged Select and
.iovar;ni/ ' Maps, Time Series, Scatter | Click on Data
grovannu Plot, Map Correlations, Files
Vertical Profiles, Time-
averaged Differences
PPS/STORM
https:// . .
: Map Visualization,
storm.pps.ei)srdnlqs.nasa.qov/ HDF5, PNG Interactive Latitude/Longitude FTP
siorm Point Data Value Display
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Overview of the Data Tools
-

Analysis and/or
) . Data
Tools Data Formats Visualization
Download
NSIDC HDF5, GeoTIFF,, Binary Data Search FTP
http://nsidc.org/ (Data Product Dependent) And Images Download Via
Reverb
Reverb-ECHO
http://reverb.echo.nasa.qov/ HDE. Image Batch
reverb ’ 9 Map Visualization Download
Possible
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Overview of Giovanni
]

Geospatial Interactive Online Visualization ANd aNalysis Infrastructure

http://giovanni.gsfc.nasa.gov/giovanni/
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What is Giovanni?

http://disc.sci.gsfc.nasa.qov/giovanni/overview/what-is-giovanni

= Giovanni is an acronym for the Geospatial Interactive Online Visualization
ANd aNalysis Infrastructure

= Giovanni is a Web-based application developed by the Goddard Earth
Sciences Data and Information Services Center (GES DISC)

= Giovanni provides a simple and intuitive way to visualize, analyze, and

access vast amounts of Earth science remote sensing data without having
to download the data
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Giovanni

http://giovanni.gsfc.nasa.qgov/giovanni/

w EARTHDATA Data Discovery ~ DAACs Community Science Disciplines Q

GIOVANNI The Bridge Between Data and Science v 4.12 Release Notes Browser Compatibility Known Issues

Select Plot
(+) Maps: Time-Averaged ¥ | () Comparisons: Select.. ¥ || () Time Series: Select.. ¥ || () Vertical: Select.. ¥ || () Miscellaneous: Select.. ¥ .
Analysis and Plot

Select Date Range (UTC) Select Region (Bounding Box or Shapefile)

YYYY-MM-DD. HH:mm Format: West, South, East, North S e I e Cti O n

= : to - - = : -180, -90, 180, 90 Show Map || Show Shapes |

Valid Range: 1979-01-01 to 2015-04-08

Select Variables Spatial Selection
tumber of matching Variables: 0 of 331 Total Variable(s) included in Plot: 0 by M a p / L at Itu d e-

[_| Aerosols (117) eyword : Search || Clear
[_| Atmospheric Chemistry (18)

[_| Atmospheric Dynamics (64) T LO n g itu d e

E:cvﬁ;ork;%gr:::gyCycle (120) Or by Shapefile
Search Data by

|| Aerosol Index (1)
(] Air P (6)

O ®) a Keyword Start and End
(] Albedo (8) I
) Date Selection
[_| Angstrom Exponent (16)
[_| Atmospheric Moisture (23)
[_ICH4 (4)

(1CO (4) Plot Data

(") Cloud Fraction (4)

(") Cloud Properties (9) e Available Data

[ Component Aerosol Optical Depth (7 b D. . I.n ﬂ
y ISCIPI eS ‘ Help H Reset H Feedback ‘ Plot Data
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Giovanni

http://giovanni.gsfc.nasa.qgov/giovanni/

Select Plot

[@Maps: Time-Averaged ¥ ]‘ () Comparisons:  Select.. ¥ || () Time Series: Select.. ¥ || () Vertical: Select.. ¥ || () Miscellaneous: Select.. ¥ ‘ U y .
sers’ Selection

Select Date Range (UTC) Select Region (Bounding Box or Shapefile) M
YYYY-MM HH:mm Format: West, South, East, North d p
2014 -07 01 |04 00 | to [2014 -07 31 0% - 90, -65, -35, 15 | Show Map || Show Shapes | Time: July 2014
Valid Range: 1998-01-01 to 2014-10-31 SO uth Ame I’I Ca
Select Variables TRM M M (0] nth Iy

¥ Disciplines Number of matching Variables: 4 of 331 Total Variable(s) included in Plot: 1

[/ Hydrology (4) I Keyword : TRMM I | Search | Clear |

Xt e Variable Name Source Temp. Res. Spat. Res. Begin Date End Date Vert. Slice
: -
== s TR0 ey |02 |t m—
[ Precipitation (4)
» Platform / Instrument Precipitation Rate (TRMM_3B43 v6) TRMM Monthly 0.25 1998-01-01 2011-06-30
= Precipitation Rate (TRMM_3B42_daily v7) TRMM Daily 025° 1997-12-31 2014-10-31
P Spatial Resolutions B
0 Precipitation Rate (TRMM_3B42_daily v6) TRMM Daily 025° 1997-12-31 2011-06-30
P Temporal Resolutions
P Portal

Information about the Data

‘ e H i H Feedback ‘%
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Giovanni

http://giovanni.gsfc.nasa.qgov/giovanni/

Select Plot

[ (*) Maps: Time-Averaged ¥ ] ‘ () Comparisons:  Select... ¥ ‘ ‘ () Time Series: Select.. ¥ ‘ ‘ () Vertical: Select.. ¥ ‘ ‘ () Miscellaneous:  Select... ¥ ‘ Users Selec tion

Select Date Range (UTC) Select Region (Bounding Box or Shapefile)
YYYY-MM HH:mm Format: West, South, East, North | g— Ma p
2014 -07 <01 [ |04 100 | to 2014 07 31 |04 00 | | 90,65, 35, 15 68howMap |Yhow Shapes | Time: July 2014
Valid Range: 1998-01-01 to 2014-10-31 N Sl Arredes
s« [ 1R 1vIM Monthly
n Total Variable(s) included in Plot: 1
- 68°19'N, 146°15'W
o| @ =1 -
E — | —_] Aﬁi_?_':’;-é}, Sy 'S “";‘, ‘:'."m M:’R- om=_ | Begin Date End Date Vert. Slice
e e L L Russia =
Canads 5N, T o] G2 £ R
I LR = o N -
> H ({nilud Slincy" W s X _.’ - {‘;", > “:f 1998-01-01 2011-06-30
. LN an 7 T '\\\\' A} Snina 3 '3 1997-12-31 2014-10-31
b 1 ) 10 ma: ve 2l
! = 4 ' ZNE N ) 1997-12:31 201-06-30
> ) ArSD ¥ "9 i 00°00'N
0 T I =~ 7 Mg e A
\-. \Brazil / ) A Easatd g
L 8 _/, v /) g J "
g ;, ’,?f/" Sodth Mricq ’\/_.\,“;“"I"'_
{ - ~45°00'S
- :
I B R e e
— " 435°00'W  90°00°W "45°00'W  00°00'E  45°00'E  90°00'E  135°00'E
| Rt | Footaok || Poios
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User-Selected Map from Giovanni

w EARTHDATA Data Discovery ~ DAACs ~ Community ~ Science Disciplines ~

G’OVANN’ The Bridge Between Data and Science v 4.12 Release Notes Browser Compatibility Known Issues
GOCART data no longer available... [1 of 1 messages] Read More

1. Time Averaged Map History
¢ 1. Time Averaged Map
X Image || & Options o User Input

o Plots
Time Averaged Map of Precipitation Rate monthly 0.25 deg. [TRMM TRMM_3B43 v7] mm/hr GeoTIEF o ﬁOpﬁons
over 2014-Jul - 2014-Jul, Region 90W, 508, 35W, 15N PNG o Downloads
TS T 1 s pa la -1;"1-;& Q.]r ancq P @w-u;_,}, = A 172 o Lineage
Tl st W, ’,( mu{u 5§§’£ —~ \,7 =  1zhckistan S5y
S e o E A A

NSl Tcxes Mbrocco e 4 Iraq Ira ‘M8 lald,bd.N 1338

N X T ]

o Mexich m\_,_t: n '“(“h \rabfas r) ! o

Image

‘ o 0574
S P Options 000N, | |,
- ) —_— 0191
™ el L,
- [ ‘Iu.‘th(u" - v
= 13 N\:le"m ”9‘ k { ’
Zoom In | 175 : i .
P94 |
Nuwéfjn.:il.mw\
T, P
.ié 60°00'S

‘ Help H Feedback H Back to Data Selection

Acknowledgment Policy
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User-Selected Map from Giovanni

« EARTHDATA Data Discovery ~ DAACs Community Science Disciplines -

G’O VANN’ The Bridge Between Data and Science v 4.12 Release Notes Browser Compatibility Known Issues

GOCART data no longer available... [1 of 1 messages] Read More
History
¢ 1. Time Averaged Map
o User Input
T N oy Time Averaged Map of Precipitation Rate monthly 0.25 deg. =1 o %Opﬁons
bt | [T RMM TRMM_3B43 V7] mm/hr: o Downloads
Wzhckist: A, o Lineage
% 1 Change Data Range 153
an '\lg'hw lw;,: 1338
! Minimum: O 00N .
E 1}“‘“‘ Maximum: 1.72 < M.
- Change Palette 1
§ LN Groonfle (Beq) seq) o OPtioNs for Data
l\_/' ow-Lreen- ue eq s
B ! . .00 () [ 7 Green-Blue (Seq), 65 Range and Colors
= Change Smoothing
| ZoomIn | on  @of [
\‘b/
I-Iu-éf).;il.uml .
30 Restore Defaults ‘ ‘ Re-Plot ’ _—
T —licy ‘ Help H Feedback H Back to Data Selection

37



User-Selected Map from Giovanni

w EARTHDATA Data Discovery ~ DAACs ~ Community ~ Science Disciplines ~

G’OVANN’ The Bridge Between Data and Science v 4.12 Release Notes Browser Compatibility Known Issues
GOCART data no longer available... [1 of 1 messages] Read More

1. Time Averaged Map History
. Histo ¢ 1. Time Averaged Map
1. Time Averaged Map ry ST
¢ 1. Time Averaged Map o Plots

Click on file links to download. Files contain data portrayed in the plot images. o User Input o Plot Options
NetCDF Format: o Plots o Downloads

timeAvgMap. TRMM_3B43_007_precipitation.20140701-20140731.90W_508_35W_15N.nc : ;t’;gr::;: o Lineage
Images (GeoTIFF): o Lineage

timeAvgMap.TRMM_3B43 007_precipitation.20140701-20140731.90W_50S_35W_15N.qgeotiff
Images (PNG): Y 4

timeAvgMap.TRMM _3B43 007_precipitation.20140701-20140731.90W_50S_35W_15N.png Data

Options for Multiple Back to Data

Formats, including Selection
GeoTIFF for GIS \
- Acknowledgment Policy ‘:ﬂﬁllv::’:ib:f‘:lj ,‘chf,t?‘gata Se'fcﬁ"" ‘ H Feedback H Back to Data Selection
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Giovanni

http://giovanni.gsfc.nasa.qgov/giovanni/
]

Select Plot

[@Maps: Time-Averaged ¥ ]‘ () Comparisons:  Select... ¥ H () Time Series: Select.. ¥ H () Vertical: Select.. ¥ H () Miscellaneous:  Select... ¥ ‘

Users Selection

Select Date Range (UTC) Select Region (Bounding Box or Shapefile)
YYYY-MM HH:mm Format: West, South, East, North N M a p
12014 -07 01 ][04 <00 | to [2014 -07 31 |04 200 | | 90,-55, 35, 15 show Map ('show Shapes ) Time: July 2014

Valid Range: 1998-01-01 to 2014-10-31

South America
TRMM Monthly

Total Variable(s) included in Plot: 1§
Shape Files Shape
m ‘L_;' Chad Begin Date End Date Vert. Slice |
| ~ | om o ens
US States i - 1998-01-01 2011-06-30 -
) China 1997-12-31 2014-10-31
. . 1997-12-31 2011-06-30
Q) Christmas |.
O Cocos Is.
(0 colomi
O Comoros
) CannAn
Rt | Fostbook || Petoan
} Done { ‘ Clear Shape Selection |
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Map for User-Selected Shapefile

2. Time Averaged Map

o User Input
o Plots

Time Averaged Map of Precipitation Rate monthly 0.25 deg. [TRMM TRMM_3B43 v7] mm/hr

/\ over 2014-Jul - 2014-Jul, Shape Colombia .
I\ AN [ 7 TR 20°00N] A , 5, o Plot Options
¥V-// T c ;ﬂ‘j‘ ~_ - o Bownloads
Jgrainican o DIIC '~ . 1178 [+} |neage
. . > v = ot o 1. Time Averaged Map
\/ - - . =03 o User Input
((‘-uulu l:||‘,|'>’~_lv\ daas o Plots
L HONA TS o Plot Options
B - 0.736 o Downloads
_. 580 o Lineage
Eolombidg)en 10°00'N | e
%ﬂ;l / \) 5 0.294
\‘\) }2 — & \M 0147
| # 7~ 05°00N| t°
. ChoBmEY ek Surinan] J v
Rainfall Map (, e
. — g G
for Colombia . Ao o0
e Ecuador ] —VL‘ K‘ 6‘/ “‘W
v . Brazil e '7 ;,_,\
Brazil '~

105°00"

\1
| | o~

Acknowledgment Policy ‘ Help H Feedback H Back to Data Selection
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Map for User-Selected Watershed

GOCART data no longer available... [1 of 1 messages] Read More

Select Plot

[ (+) Maps: Time Averaged Map ¥ ] ¥ || () Time Series: Select... ¥ ¥ || (O Miscellaneous: Select... ¥
Select Date Range (UTC) Select Region (Bounding Box or Shapefile)

YYYY-MM HH:mm

2013 -1 01 &[0 00 | fo (2013 -11 -0 =

Valid Range: 1997-12-01 to 2015-03-31

Select Variables
¥ Disciplines Number of matching Variables: 14 of 361 Total Variable(s) included in Plot: 1

() Hydrology (14) Keyword :| TRMM [ search |[ Clear |
|_|Water and Energy Cycle (3)

Variable Name Source Temp. Res. Spat. Res. Begin Date End Date Vert. Slice
: ,
: I e K O 2 N
|| Cloud Properties (2)
(] Latent Heat (1) 0 Precipitation Rate (TRMM_3B43 v7) TRMM Monthly 0.25° 1998-01-01 2015-01-31
() Precipitation (11) @) Precipitation Rate (TRMM_3B43 v6) TRMM Monthly 0.25° 1998-01-01 2011-06-30 -
L LS (] Cloudlce (TRMM 3A12v7) TRMM Monthly 05° 1997-12-01 2015-03-31 (05 :|km
P Spatial Resolutions - Surface Convective Precipitation o
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Area-averaged Time Series Plot

3. Time Series, Area-Averaged

& Image

Time Series, Area-Averaged of Precipitation Rate monthly 0.25 deg. [TRMM
TRMM_3B43 v7] mm/hr over 2014-Jan - 2014-Oct, Shape Colombia
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Map for User-Selected Watershed

1. Time Averaged Map

Time Averaged Map of Precipitation Rate monthly 0.5 deg. [TRMM TRMM_3A12 v7] mm/hr
over 2013-Nov, Shape East Brazil, South Atlantic Coast
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Next :

Hands-on Activity to access and visualize
rainfall using Giovanni
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